layer flows over curved walls is investigated.
The given a suitable initial disturbance, after a brief interval of decay, the energy in all the higher harmonics grows until a singularity is encountered at some downstream position.
The structure of the flow field as this singularity is approached suggests that the singularity is responsible for the vortices, which are initially confined to the thin viscous wall layer, moving away from the wall and into the core of the boundary layer.
1This research was partially supported by the National Aeronautics 6) and expand the velocity field and pressure in the form
Here, the scaling in X anticipates the result from Denier et al (1991) 
where we have made use of the fact that _ _ #(x*)y + ... as y ---* 0. With a suitable rescaling we can remove the constant coefficients in the above system, and hence, without loss of generality, we will assume # = X = I in the above system. The governing equations
The boundary conditions appropriate to the above system are found to be 
where Na = UUx + VUv + WUz,
(2.11) From a computational standpoint we must necessarily truncate the infinite sums occurring in (2.12) at some suitably large value of the upper limit. Therefore we will formally replace the upper limit in (2.12) by N.
The governing equation for the higher harmonics terms is then given by 
E.(X) dX
In the absence of the nonlinear terms the growth rate al (X) would be twice that calculated At such a point our finite difference discretization in the downstream variable X is no longer valid as it does not allow for reversed flow. In figure 7 we present a contour plot of (TT--1) in the (X, Z)-plane for X in the range (108,108.037) and Z in the range (0, r/a).
Here we see that, after an interval of little variation, the total skin friction rapidly decreases until the last downstream location at which (TT--1) is negative and separation has occurred.
At this point in our calculation the numerical scheme used is no longer valid for the reason given above. We found it impossible to accurately resolve the position at which separation occurs, though not through any deficiency in the code, but due to the fact that we had reached the limit of our available computing resources.
Not surprisingly, the point of separation is found to occur at the position Z = re k, the position at which upwelling occurs.
In figure  8 we Hall and Horseman (1990) ).
In figure  9a -e we again present contour plots of the total streamwise velocity at the last five streamwise locations preceding the breakdown of our numerical code. At this stage we see the development of a secondary structure localized about Z --"z/a in the vicinity of the wall (see the highlighted region in figure  9a ). This structure increasingly distorts the underlying streamlines until at the last point of our calculation (figure 9e) the flow is about to become reversed.
As noted above we were unable to continue our calculation past the point given for figure 9e, however we would expect that if such a calculation were possible we would find a small region of reversed flow centered about the point Z --"z/a which would subsequently increase in size as the calculation were continued downstream.
Conclusion
We 
